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(57)Abstract: 

PURPOSE: To provide the manufacturing method of a semiconductor device 
wherein the generation of warp of a single crystal silicon substrate is 
eliminated and effective gettering is enabled. 

CONSTITUTION: The following are provided; a process for forming a gate 
insulating film 18 on the main surface of a single crystal silicon substrate 1, a 
process for forming polycrystalline silicon films 20, 21 on both surfaces of the 
single crystal silicon substrate 1, after the rear of the single crystal silicon 
substrate 1 is exposed, a process for forming low resistive polycrystalline 
silicon films 22, 23 by implanting ions in the polycrystalline silicon films 20, 
2 1 , and a process for forming a gate electrode by selectively etching the low 
resistive polycrystalline silicon film 22. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the gettering which prevents a degradation of the electrical property by 

metal impurity contamination with respect to the manufacture technique of a semiconductor device. 

[0002] 

[Description of the Prior Art] In the manufacturing process of a semiconductor device, it is known that the impurity mixed from 
the material of the manufacturing installation which makes a diffusion fiimace the start, the chemical for washing, etc., especially 
metal impurities (iron, copper, zinc, chromium, or nickel) will degrade the property of a semiconductor device. 
[0003] The gettering which captures a metal impurity out of the active region of a semiconductor device is in the technique of 
solving this problem. As one of these gettering techniques, the polycrystal silicon layer is beforehand formed in the rear face of a 
■ single-crystal-silicon substrate, and there is a method of capturing a metal impurity to the grain boundary of polycrystal silicon. 
This technique is excellent in gettering capacity, and since it can prevent the raising dust from the rear face of a 
single-crystal-silicon substrate further, let it be very effective technique. 

[0004] How to form a polycrystal silicon layer in the rear face of a single-crystal-silicon substrate, and carry out gettering as the 
manufacture technique of the conventional semiconductor device, below, is explained. Drawing 5 (a) - (c) is process drawing 
showing the manipulation technique of a single-crystal-silicon substrate. As shown in drawing 5 (b), the polycrystal silicon layers 
3 1 and 32 are formed in both sides of the single-crystal-silicon substrate 30 shown in drawing 5 (a). Then, the element forming 
face of the single-crystal-silicon substrate 30 is ground, and as shown in drawing 5 (c), the front face of the single-crystal-silicon 
substrate 30 is exposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional configuration, as shown in drawing 
5 (c), it had the technical probrem that a single-crystal-silicon substrate curved under the influence of the remains internal stress 
of the polycrystal silicon layer 32 which remains at the polished surface of the single- crystal-silicon substrate 30, and the rear face 
of the single-crystal-silicon substrate 30. For this reason, since it curved so that the gettering method which forms the polycrystal 
silicon layer in the rear face of a single-crystal-silicon substrate beforehand cannot be applied to the manufacture technique of a 
semiconductor device that high flatness is demanded and the diameter of a single-crystal-silicon substrate becomes large, and an 
amount became large, it has not corresponded to diameter-ization of the macrostomia of a single-crystal-silicon substrate. 
[0006] this invention solves the above-mentioned conventional technical probrem, loses occurrence of the curvature of a 
single-crystal-silicon substrate, and aims at offering the manufacture technique of the semiconductor device which makes effective 
gettering possible. 
[0007] 

[Means for Solving the Problem] In order to attain this purpose, the manufacture technique of the semiconductor device of this 
invention has the process which forms a gate insulator layer in the principal plane of a single-crystal-silicon substrate, the process 
which forms a polycrystal silicon layer in both sides of the back single-crystal-silicon substrate to which the rear face of a 
single-crystal-silicon substrate was exposed, and the process which carries out selection etching of the polycrystal silicon layer of 
the principal plane of a single-crystal-silicon substrate, and forms a gate electrode. 
[0008] 

[Function] Selection etching of the polycrystal silicon layer of the principal plane of a single-crystal-silicon substrate is carried out 
by this configuration, it serves as a gate electrode by it, the problem of the curvature of a single-crystal-silicon substrate is 
reduced, and a polycrystal silicon layer on the back can use a usual single-crystal-silicon substrate while it contacts a 
single-crystal-silicon substrate and directly and demonstrates the gettering effect. 
[0009] 

[Example] One example of this invention is explained below, referring to a drawing. Drawing 1 (a) The process cross section of 
the 1st process fraction of the manufacture technique of a semiconductor device [ in one example of this invention in -(d)], 
Drawing 2 (a) - (d) is [ the process cross section of the 3rd process fraction of the manufacture technique of this semiconductor 
device and drawing 4 (a) - (d) of the process cross section of the 2nd process fraction of the manufacture technique of this 
semiconductor device and drawing 3 (a) - (d) ] the process cross sections of the 4th process fraction of the manufacture technique 
of this semiconductor device. 
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[0O1O] As first shown in drawing 1 (a), the silicon-oxide layer 2 of 50nm thickness and the silicon nitride film 3 of lOOnm 
thickness by thermal oxidation are formed one by one all over the single-crystal- silicon substrate 1 . Next, only the silicon nitride 
film 3 on N well formation field 4 is removed alternatively, and the ion implantation of **** 5 is carried out to N well formation 
field 4. Next, as shown in drawing 1 (b), while the silicon nitride 3 is used as a mask, and is oxidized thermally nnd the 
silicon-oxide layer 6 of 600nm thickness is formed in N well formation field 4, the **** diffusion field for N wells 7 is formed. 
Next, as shown in drawing 1 (c), after flooding the single-crystal-silicon substrate 1 with a ******** solution and removing a 
silicon nitride film 3, the ion implantation of the boron 8 for P well formation is carried out. Since there is a silicon-oxide layer 6 
at this time, boron 8 is not poured into the **** diffusion field for N wells 7. Next, as shown in drawing 1 (d), P well field 9 and 
N well field 10 of predetermined concentration and a depth are formed with heat treatment. This thermal diffusion process is 
usually called drive-in, and in order to process the single-crystal -silicon substrate 1 at the elevated temperature of 1 100 degrees C 
or more generally, there is a risk of the impurity from the material which constitutes a diffusion furnace mixing into the 
single-crystal-silicon substrate 1 . These impurities are heavy metal, such as iron, copper, nickel, or chromium, enter into the 
single-crystal-silicon substrate 1 , and degrade an element property remarkably. 

[00 1 1 ] Next, as shown in drawing 2 (a), the silicon-oxide layer 2 and the silicon-oxide layer 6 are removed. Next, as shown in 
drawing 2 (b), after forming the silicon-oxide layer 1 1 of 20nm thickness, the silicon nitride film 1 2 of 1 60nm thickness is 
alternatively formed in a rear face completely as an object for isolation processes at the principal plane of the 
single-crystal-silicon substrate 1 . The ion implantation of the boron for a channel stop 1 3 is carried out, using this silicon nitride 
film 1 2 as a mask. Next, as shown in drawing 2 (c), while the silicon-oxide layer for isolation 1 4 of 500nm thickness is formed by 
the selective-oxidation method, using a silicon nitride film 1 2 as a mask, the P type diffusion layer for isolation 1 5 is formed, and 
a silicon nitride film 12 is removed after that. As furthermore shown in drawing 2 (d), the silicon-oxide layer 1 1 is removed. 
[0012] Next, as shown in drawing 3 (a), the diffusion layer 16 for a threshold control of a P-channel-MOS transistor, the diffusion 
layer 17 for a threshold control of an N channel MOS transistor, and the silicon-oxide layer 1 8 of 20nm thickness are formed. The 
silicon-oxide layer 1 8 turns into the gate oxide film of an MOS transistor, and since it must be good, it is formed of thermal 
oxidation. At this time, the silicon-oxide layer 1 9 is simultaneously formed also in the rear face of the semiconductor substrate 1 . 
Next, as shown in drawing 3 (b), the silicon-oxide layer 1 9 of the rear face of the single-crystal- silicon substrate 1 is removed. 
According to the process of drawing 3 (b), it means that all the layers of the rear face of the single-crystal-silicon substrate 1 were 
removed, and the natural complexion of silicon exposes them. In this example, the photoresist was applied after die process of 
drawing 3 (a) at the principal plane of the single-crystal-silicon substrate 1 , and after were immersed in the buffer etching reagent 
containing a hydrofluoric acid and removing only the silicon-oxide layer 1 9 on the back, the photoresist of a principal plane was 
removed. Next, as shown in drawing 3 (c), the polycrystal silicon layers 20 and 21 of 400nm thickness are formed using reduced 
pressure C VD. The polycrystal silicon layer 20 formed in the principal plane of the single-crystal-silicon substrate 1 at this time 
serves as the gate electrode 24 formed at a back process, and the polycrystal silicon layer 21 on the back serves as the material 
which has the gettering effect. In addition, as a standard which evaluates the gettering effect, although the reverse leakage 
property of a PN junction was used in this example, the thickness of the polycrystal silicon layer 21 was effective at 1 50nm or 
more. Moreover, the growth temperature at the time of reduced pressure CVD has 580 degrees C - desirable 680 degrees C. 
Next, although the thermal diffusion using oxysalt-ized **** performed the **** diffusion on the polycrystal silicon layers 20 and 
21 and it considered as the polycrystal silicon layers 22 and 23 of low resistance as shown in drawing 3 (d), it was still effective 
than the case where **** is not added about the effect of gettering. it does not get at this time — when thing concentration was 
three or more 1x101 9atom/cm, it was effective 

[001 3] Next, as shown in drawing 4 (a), selection etching of the polycrystal silicon layer 22 is carried out, and the gate electrode 
24 is formed. Next, as shown in drawing 4 (b), the source of the source of a P-channel-MOS transistor, the drain 25, and an N 
channel MOS transistor and the drain 26 are formed. Next, as shown in drawing 4 (c), the layer insulation layer 27 is formed. 
Next, as shown in drawing 4 (d), after forming the contact hole 28, the aluminum wiring 29 is formed. 
[0014] 

[Effect of the Invention] As mentioned above, this invention reduces the curvature of the single-crystal-silicon substrate which 
had become the problem by the single-crystal-silicon substrate which gave the conventional gettering effect, and can realize the 
manufacture technique of the semiconductor device which enables formation of a detailed pattern, and the manufacture of the 
quality semiconductor device without a degradation of the element property according [ and ] to heavy metal of it is attained by 
the manufacture technique of this invention. 
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